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(1) Japanese Patent Application Laid-Open No. 11-135799 (1999); 

"SEMOCONDUCrOR INTEGRATED CIRCUrr AND ITS MANUFACTURING METHOD" 
The following is a brief description of the invention disclosed in this publication. 

Since contact plug3 lla-lld aie contacted directly with a silicon substrate 1, thermal 
resistance can be made very low and the heal generated in an active re^on of MOSFET can be 
released outside immediately through the silicon substrate 1. In addition, in the above 
con^guration, when an N-type silicon substrate with no more than 1 x 10^^ cm'^ impurity 
concentration is used as the silicon substrate 1, good Schottky barrier between contact plugs 
lla-lld and the silicon substrate 1 is formed. Thus, by setting the silicon substrate 1 at the 
highest potential used within a semiconductor integrated circuit, contact plugs lla-lld and the 
silicon substrate 1 can be electrically insulated. Schottky barrier cited here is a barrier which 
shows rectification in contacting metal with a semiconductor. By biasing a semiconductor in 
plus, metal and a semiconductor can be electrically insulated. (See Fig, 8) 

In this embodiment, a leading end of a contact plug 32a connected to a ground (GND) 
and an N-typc high concentration diffusion layer 26a with unchanged potential is formed in 
order to reach a P-type silicon substrate 21. Along with that, a leading end of a contact plug 
32d coimected to a power source (Vdd) and a P-typc high concentration diffusion layer 27a with 
unchanged potential is formed in order to reach an N-type diffusion layer 22. Thus, a heat 
dissipation path can be secured. Furthermore, even though a capacity of parasitic Shottky 
barrier increases as a diffusion layer capacity, because the leading end of the contact plug 32a 
contacts the F-type silicon substrate 21, while the leading end of the contact plug 32d contacts 
the N-typc di£fusion layer 22, there is no problem as the potential is unchanged. According to 
such a configuration, as the capacity of parasitic Shottky barrier can be reduced without 
damaging heat dissipation, it is possible to improve the working speed by 5 to 20%. (See Fig.l) 



